Mannheimia haemolytica leukotoxin-induced increase in leukotriene B4 production by bovine neutrophils is mediated by a sustained and excessive increase in intracellular calcium concentration.
Isolated bovine neutrophils were used to study the relationship between the duration and magnitude of the Mannheimia haemolytica leukotoxin-induced increase in intracellular calcium concentration and leukotriene B4 synthesis. In contrast to recombinant human C5a, which caused a transient, small increase in intracellular calcium concentration and no effects on leukotriene B4 synthesis, exposure of neutrophils to leukotoxin resulted in a rapid, sustained, large increase in intracellular calcium concentration, followed by leukotriene B4 synthesis. This leukotoxin-induced response was similar to those produced by the calcium ionophore, A23187, and phorbol myristate acetate, which also caused significant leukotriene B4 production. Manipulation of the duration and magnitude of leukotoxin- and A23187-induced intracellular calcium concentration increase confirmed that a high and sustained intracellular calcium concentration was necessary to stimulate production of leukotriene B4, which is believed to play an important role in the pathogenesis of pulmonary M. haemolytica infection.